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Fig. 1.5 Crystal structure of zinc oxide (wurtzite). Smaller spheres represent Zn%t and
larger spheres correspond to O%~ ions.
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Fig. 1.6 Ball-and-stick models of cross-sections through tin dioxide crystals with the
(101) surface on top: (a) Stoichiometric bulk termination; (b) reduced surface with a
Sn(II) surface layer. From [Batzill and Diebold (2007)]. Reproduced with permission of
the PCCP Owner Societies.

1.2.2.4 Cerium diozide

Cerium dioxide or ceria (CeOs) has a relatively wide band gap of ca.
6 eV. Cerium dioxide crystallizes in the fluorite structure so that the
thermodynamically most stable surface is CeO2(111). In the doped form
CeO, is promising for solid oxide fuel cells due to its relatively high O2~
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ion conductivity in a wide range of temperatures. Cerium dioxide is also
important in catalysis processes used to clean vehicle emissions since it can
store and release oxygen in the exhaust stream of combustion engines.

1.2.2.5 Strontium titanate

Strontium titanate (SrTiOg, band gap: 3.2 eV) is mainly used as a substrate
for epitaxial growth of high-temperature superconductors and many oxide-
based thin films. Strontium titanate crystallizes in the perovskite structure.
At room temperature the cubic unit cell consists of a central Ti atom, which
is octahedrally coordinated by six O atoms (Fig. 1.7). At the corners of the
cube are located Sr atoms. This structure is essentially formed by a stack of
alternating TiOy and SrO layers, so that a SrTiO3(001) surface may have
either a TiOs-termination or a SrO-termination. Many reconstructions of
the SrTiO3(001) surface have been recognized, the interpretation of which
is often unclear. Below 105 K the crystal structure of SrTiO3 changes from
cubic to tetragonal due the rotation of the oxygen octahedra around one of
the main axes [Bruce and Cowley (1981)].
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Fig. 1.7 Ball-and-stick model of the crystal structure of SrTiO3 at room temperature
showing the cubic unit cell and the (001) surface. This surface has two possible (1x1)
bulk terminations, with SrO (left side) and TiOgz (right side) stoichiometries. From
[Bonnell and Garra (2008)]. Reproduced with permission from IOP Publishing.
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